Myelination in coculture of established neuronal and Schwann cell lines.
Establishing stable coculture systems with neuronal and Schwann cell lines has been considered difficult, presumably because of their high proliferative activity and phenotypic differences from primary cultured cells. The present study is aimed at developing methods for myelin formation under coculture of the neural crest-derived pheochromocytoma cell line PC12 and the immortalized adult rat Schwann cell line IFRS1. Prior to coculture, PC12 cells were seeded at low density (3 × 10(2)/cm(2)) and maintained in serum-free medium with N2 supplement, ascorbic acid (50 μg/ml), and nerve growth factor (NGF) (50 ng/ml) for a week. Exposure to such a NGF-rich environment with minimum nutrients accelerated differentiation and neurite extension, but not proliferation, of PC12 cells. When IFRS1 cells were added to NGF-primed PC12 cells, the cell density ratio of PC12 cells to IFRS1 cells was adjusted from 1:50 to 1:100. The cocultured cells were then maintained in serum-free medium with B27 supplement, ascorbic acid (50 μg/ml), NGF (10 ng/ml), and recombinant soluble neuregulin-1 type III (25 ng/ml). Myelin formation was illustrated by light and electron microscopy performed at day 28 of coculture. The stable PC12-IFRS1 coculture system is free of technical and ethical problems arising from the primary culture and can be a valuable tool to study peripheral nerve degeneration and regeneration.